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DESCRIPTION 

The present invention relates to an improved printable film 
having good ink adhesive properties and relates more particularly to 
an improved printable film having good adhesive properties when used 
with radiation curable ink. 

In recent years, diversification of printed products has 
required printing on a wider variety of materials in sheets; for 
example, papers, synthetic papers, polymer films such as 
thermoplastic resin films, metallic foils, metallized sheets, etc. 
These printed items are princed by methods such as by offset 
printing, gravure, flexography, screen process printing and 
letterpress printing. In these printing methods, a method which 
uses radiation curable ink has recently become popular because 
radiation curable inks cure rapidly, and the printing method which 
uses radiation curable ink is of superior handling. Radiation 
curable inks are known to be useful in the printing of packaging, 
labels and non absorbing printing materials. Radiation curable 
printing inks typically contain unsaturated acrylates, polyesters, 
photoinitiators, and additives. In electron beam cured inks however, 
the photoinitiators may be omitted. 

After deposition of the radiation curable ink on the printable 
item, the print is exposed to radiation and hardens within a 
rraction of a second. Printing speeds up to 300 m/min are attained 
during continuous printing. At present, there is a great demand for 
sheet-like printable items. 

In printing methods, the printing sheet requires sheet running 
properties, anti-blocking properties, producing uniform spread of 
the ink over the surface of the sheet, as well as antistatic 
properties. Besides these generally required properties, in 
printing methods v/hich use radiation curable ink, the printing sheet 
requires in particular the property of adhering strongly to 
radiation cured ink. 

In particular, radiation curable ink printed polymer films, 
intended for use as labels, for example in the bottle labelling 
market, should be resistant to both freezing water conditions (i.e. 



storage in coolers or ice buckets for 24 hours) and boiling water 
conditions (i.e. pasteurisacion by immersion in water at 95^C for -up 
to 1 hour ) . 

However, the above listed materials formed in sheets, 
especially polymer films do not sufficiently adhere to radiation 
curable ink after printing and curing, especially in these extreme 
conditions. Accordingly the printed and radiation cured ink has a 
problem in the fact that the printed and radiation cured ink 
separates from the polymer film. 

Therefore, a printable film which has superior adhesion to the 
radiation curable ink, even in extreme conditions, is required. 

The present invention has the above-described problem.s in 
mind, and an object of this i.nvention is therefore to provide a 
printable film, particularly a printable polymer film, which has the 
superior properties required of printable films, and particularly 
has superior adhesive properties with radiation cured ink. 

Accordingly, the present invention, provides a printable film 
comprising a substrate and at least a surface layer which covers at ' 
least one face of the substrate and which comprises a water 
dispersible polymer and an ethylenically unsaturated compound. 

S\Ii table substrates^ v;hich can be used in this invention, are 
polymer- film^ especially poiyolefin films, papers, synthetic 
papers, woven fabrics, nonwoven fabrics, ceramic sheets, metallic 
plates, and multilayer composite sheets formed by comJ^ination of 
said materials. For printable film intended for use as labels, 
poiyolefin films are preferred, especially oriented polypropylene 
films, and still more preferred is an oriented polypropylene film 
according to the European Patent Application 202812. 

In the present specification, the expression (J^rln table film "'^ 
^denote,s --a^^f^^rl-m - wK^ i , e ... "a.rf ilm of 

^whi ch - t he'jsur f ace . layerj is- s t rong enough - 1 o - re s i-s t - t he pu 1 1, .of _ ^^^3 
tacky ink, otherv/ise areas of the surface layer may be pulled away 
from the surface, giving a defect known as picking. 

The expression "at least a surface layer" denotes a layer 
which covers at least one face of the substrate listed above. :2bvi:sI7 
surface layer comprises a water ' dispersible polymer, for example a - - 
^^^ter dispersiblie'acryTicvor urethane polymer. In the present 



specification, an "acrylic polymer" means a { co ) polyTr;er obtained by 
the free-radical addition polymerization of at least one 
(mech) acrylic type monomer and optionally of other vinylic or 
allylic compounds. Tt is essential that this acrylic polymer should 
be >able- to provide a smooth film- f,ormed"and reasonably open surface. 

A wide variety of acrylic polymers are able to fulfill this 
requirement. Suitable acrylic polymers are homopolyrr.ers of 
(meth) acrylic acid or alkyl (meth ) acrylate , the alkyl radical having 
1 to 10 carbon atom, or copolymers of two or more of the said 
(meth) acrylic type monomer and optionally of other vinylic or 
allylic compounds. 

As said above, a water dispersible urethane polyrr.er may also 
suitably be used. As with the acrylic polymer, it is essencial chat 
this urethane polymer should be able to provide a smooch film-formed 
and reasonably open surface. 

A wide variety of urechane polymers are able to fulfill chis 
requirement. Suitable urethane polymers are for example the 
reaction product of an isocyanate- terminated polyurethane prepolymer 
formied by reacting at least an excess of an organic polyisocyanate , 
an organic compound containing at least two isocyanate-react ive 
groups and an isocyana te- react ive compound containing anionic salt 
functional groups (or acid croups which may be subseq-^ently 
converted to such anionic salt groups) or non-ionic croups and an 
active hydrogen-containing chain extender. 

The^-sur face layer -cornprises adso *an e thylenlcariy" uhsa cura ced^' 
vSompo^u^nd . The ethylenically unsaturated compound is selected co be 
miscible in the wet stage in the aqueous phase and to be compatible 
in the dry stage with the water dispersible polymer itself. 
Consequently, the ethylenically unsaturated compound acts as a 
plasticiser for the surface layer once hardened allowing the easy 
penetration of the radiation curable ink thereto. 

The ethylenically unsaturated compound must also be able, when 
the printed film is submicced to radiations in order zo cure the 
ink, CO react with the unsacuraced components of the ink which has 
penetrated into the surface layer. 

This reaction between the ethylenically unsaturated compounds 
of the surface layer and the unsaturated compounds of the radiation 



curable ink forms chemical bonds between those compounds and 

simultaneously crosslinks the surface layer, thereby generating the 

final resistant product. 

Preferably, the ethylenically unsaturated compound contains 1 

to 10 ethylenical bonds per molecule and still more preferably 2 to 

5 ethylenical bonds per molecule. 

Suitable ethylenically unsaturated compounds are the ester 

derivatives of oc^ /3-ethylenically unsaturated acids, such as acrylic 
or methacrylic acids, itaconic or citraconic acids, m.aleic or 

fumaric acids, etc. with polyols or alkoxylated polyois. 

The suitable polyols include saturated aliphatic diols such as 
ethylene glycol, diethylene glycol, triethylene glycol, propylene 
glycol, dipropylene glycol, tripropylene glycol, butyiene glycols, 
neopentyl glycol, 1,3- and 1,4-butane diols, 1,5-pentane diol, 1,6- 
hexanediol and 2-methyl-l,3 propanediol. Glycerol, 1,1,1- 
trimethylolpropane , bisphenol A and its hydrogenated derivacives may 
also be used. 

The suitable alkoxylated polyols include the ethoxylated or 
propoxylated derivatives of the polyols listed above. 

Examples of ethylenically unsaturated compounds which can be 
used according to the invention are polyf unctional acrylates such as 
difunctional acrylaces, such as 1,4-butane diol diacryiate, 1,6- 
hexane diol diacryiate, neopentyl glycol diacryiate, triethylene 
glycol diacryiate, polyethylene glycol diacryiate, tripropylene 
glycol diacryiate, 2,2-dionol diacryiate, bisphenol A diacryiate, 
etc,, trif unctional acrylates such as pentaerythritol triacrylate, 
triniethylolpropane triacrylate, etc, tetraf unctional acrylates, 
etc . 

It is to be understood that the methacrylate derivatives 
corresponding to these acrylate derivatives could also be used. 

Moreover, it has been found that polyallyl derivatives such as 
tecraallyloxyethane are also suitable. Preferably ethoxyiaced 
trirr.ethylolpropane criacrylate ( EBECRYL 1150 from UC3 CHEMICALS) is 
used . 

The amount of the ethylenically unsaturated compound can be of 
from about 2 to about 90 % by weight of the acrylic polymer, and 



preferably is from about 2 to about 15% (in the presenc 
specification, all percentages are dry weight based) 

In order to improve the hardness and/or water resistance of 
the surface layer deposited on the film and consequently, of the 
finished product, a^^c ros si inking agent_ jTaay^advantageously be added^ 
to the surface layer. However, it is to be noted that such a 
crosslinking agent should be chosen so as the surface layer, once 
hardened, allows the easy penetration of the radiation curable ink 
thereto . 

Coordinating metal ligands which can form stable coordinated 
structures with carboxy or carbonyl functionality perfectly fulfill 
this requirement. .^.mmoniu m zi rcon ium c arbonate (stabilised or not) 
is particularly preferred. The amount of the crosslinking agent can 
be up to 5 % by v;eight of the acrylic polymer, and preferabiv is 
from 1 to 5 % by weight of the acrylic polymer. 

The surface layer can contain all other additional agents, if 
necessary, for preventing the blocking of one sheet to another, and 
for improving the sheet running property, antistatic property, 
nontransparency property, etc. These additional agents are 
generally added in a total amount not exceeding about 40% by weight 
of the acrylic polymer. As said additional agent, for example, a 
pigm.enc such as polyethylene oxide, silica, silica gel, clay, talc, 
diatomaceous earth, calcium carbonate, calcium sulfate, barium 
sulfate, aluminium silicate, synthetic zeolite, alumina, zinc oxide, 
titanium oxide, lithopone, satin vmite. etc. and cationic", anionic 
and nonionic antistatic agents, etc. may be used. 

According to the present invention, the surface layer may be 
applied as an aqueous dispersion at about 0.5 to about 2.5 g/m^ on 
the substrate by the method of roll coating, blade coating, spray 
coating, air knife coating, rod bar coating, reverse gravure. etc, 
on the substrate and then dried, for example, in a hot air oven. 

After the drying step, the surface layer comprises thus the 
water dispersible polymer, s moothj^ crosslinked by the crosslinking 
agent and, included in the acrylic polymer matrix, the ethylenically 
unsaturated compound. 



As said above, this allows the easy penetration of the 
radiation curable ink into che surface layer as well as its 
subsequent reaction with the ethylenically unsaturated compound. 

Before applying the surface layer, the surface of the 
substrate can be first pretreated in a conventional rr.anner with a 
view to improve its adhesiveness. For this purpose, it is possible 
for example, to pretreat the substrate by the corona effect but it 
should be understood that all known techniques aiming at improving 
the surface of a sheet-like item with a view of the application of 
composition, may be suitable. 

It has been observed that in certain cases, the surface layer 
contemplated herein do not adhere well to film surfaces even when 
the later have been subjected to well-known pretreatment operations 
such as, for example, treac-ent by corona discharge, flame, or 
oxidizing chemicals. It has been found, however, that the use of 
primers intermediate between the substrate and the surface layer 
provides a high level of adherence. 

Indeed, in applying coating layer, cfo a-pol-yolefin' film^--^ 

^substrate^it is generally desirable first to apply an intermediate"^ 
primer^ or anchor^ coating^" layer \to the substrate to -ensure^ adequa^t,e 
adhesion between the substrate and subsequently applied "coating ^ 
I'^yer,--^ Although a film according to the invention may be utilized 
as such a substrate per se f f or example, a nonprimed printable film 
according to the invention is able to resist the freezing water 
conditions), it is preferred to utilise as a substrate for a 
subsequently applied layer a film to the receptive surface(s) of 
which has been applied a prir.er or anchor coating layer. 

Advantageously, the film comprises thus further a primer layer 
between the substrate and the surface layer{s). 

As examples of suitable primers, polyethylene imine or 
polyurethane acrylate prim.ers crosslinked by isocyanate, epoxv, 
aziridine or silane derivatives may be cited. 



The primer resin .may be applied by conventional coating 
techniques - for example, by a gravure roll coating m.ethod. The 
resin is conveniently applied as a dispersion or as a solution. 
Economically it would be preferable to apply the resin as a 
dispersion in water. Aqueous dispersion techniques have the added 



advantage that there is no residual odour due to the solvent present 
which is generally the case when an organic solvent is used. 
However, when using aqueous techniques it is usually necessary to 
heat the film a higher temperature to dry off the dispersant than 
with systems using an organic solvent or cispersant. Furthermore, 
the presence of a surfactant, which is generally used to improve the 
dispersion of the coating in water, tend to reduce "he adhesion 
between the resin and the base film. Thus, it is also possible to 
apply the resin from an organic solvent or dispersant. Examples of 
suitable organic solvent include alcohols, arom.acic hydrocarbon 
solvents, such as xylene, or mixtures of such solvencs as is 
appropriate . 

A reverse face of the s\:bstrate, namely a face noc covered by 
the surface layer, can be covered with a pressure-sensitive adhesive 
layer which consists of a co^T.only used pressure-sensirive adhesive 
agent. Furthermore, if necessary, a releasing film or sheet 
consisting of a releasing agent, can cover the pressure-sensitive 
adhesive layer. 'This laminate comprising -the printing sheet 
according to the invention can be used as an adhesive label which 
may be affixed to most types of surface. 

Another aspect of the invention concerns thus a printable film 
incended for labels comprising a substrate of which only one face is 
coated with a surface layer and of which the other face is coaced 
with a pressure-sensitive adhesive layer which is itself covered 
with a releasing film or sheet. 

Another aspect of the present invention relates zo a process 
for the manufacture of a printable film comprising the step of 
coating at least one side of a substrate with an aqueous dispersion 
comprising a water dispersible polymer and an ethylenically 
unsaturated compound and optionally a crosslinking agent and/or 
conventional additives, and cc.mprising further the step of dryina 
the coating so obtained. 

Advantageously, the process of manufacture of a princable film 
comprises before the step of coating at least one face of the 
substrate, a further pretreacment step of the substrate {such as 
corona discharge treatment) and still more advantageously a step of 
priming of the substrate with a primer. 
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In a particular embodiment directed to the preparation of 
labels, only one face of said substrate is coated with a surface 
layer and the one face-coaced substrate so obtained is coated with a 
pressure-sensitive adhesive or in a variant, the pressure-sensitive 
5 adhesive may be transferred from a release liner with which the 
coated substrate is combined. 

Another object of the present inventions concerns a printed 
film comprising a substrate of which at least one face is coated 
-with a surface layer comprising a water dispersible polymer and an 
10 ethylenically unsaturated compound, said coated face of the 

substrate being printed by conventional methods such as offset 
printing, gravure, flexography, screen process printing and 
letterpress printing using radiation curable ink and subsequently 
radiation cured. 

15 Ink formulations for radiation curing contains generally 

pigments, vehicle, solvent and additives. The solvents in these 
systems are low-viscosity monomers, capable of reacting themselves 
(i.e., used as reactive diluents). The vehicle is usually composed 
of a resin derived from unsaturated monomers, prepolymers or 

20 oligomers such as acrylates derivatives which are able to react with 
the ethylenically unsaturaced compound of the surface layer. For a 
UV ink, the "additives" contain a large amount of photoini tiacors 
v/hich respond to the photons of UV light to start the system 
reacting . 

25 A UV ink formulation may be generalized as; 

pigment 15-20% 
prepolymers 20-35% 
vehicle 10-25% 
photoinitiators 2-10% 
30 other additives 1-5%. 

For an electron beam curable ink, the "additives" contain 
generally no photoini tiator . 

The low viscosity .T.onomers , sometimes termed diluents, are 
capable of chemical reactions which result in their becoming fully 
35 incorporated into the ultimate polymer matrix. 

The vehicle provides the "hard resin" portion of the 
formulation. Typically, these are derived from synthetic resins 



such as for example, urethanes, epoxides, polyesters which have been 
modified by reaction with compounds bearing ethylenic groups such as 
for instance (meth) acrylic acid, hydroxyethyl (meth) acrylace , 
reaction product of caprolactone with unsaturated coumpound bearina 
a hydroxyl group, and the like. 

Appropriate adjustments could be made in the selection of the 
prepolymers and monomers used in order to achieve the required 
viscosities for the different methods of ■ application . 

Another aspect of the invention relates to a process for the 
manufacture of a printed film comprising the steps of 

a) coating a substrate with an aqueous dispersion comprising a water 
dispersible polymer and an echylenically unsaturated compound; 

b) drying the coating so obtained; 

c) inking the dried coating with radiation-curable ink; 

d) curing the ink with UV or EB radiations. 

It is to be noted that the different steps of this process may 
be effected in the same conditions (speed, costs, ...) as with 
conventional surface layer. 

Finally, the invention concerns also a printed film as 
obtained by inking a printable film according to the invention, and 
especially a printed label so obtained. 

The following Examples are given for the purpose of 
illustrating the present invention. 

In these Examples, the determination of certain characteristic 
values was carried out in accordance with the methods described 
below . 

The adhesion of the radiation cured ink to the film in boiling 
water conditions (simulating pasteurization) is controlled according 
to the following procedures. 

A) A stirred waterbath is heated to 95°C. Once the tem.perature 
remains stable, the sample of the printed film to be tested is 
immersed into the water. After 45 minutes, the sample is removed 
from the waterbath and scratched vv^ith moderate pressure with a coin 
held square to the surface of the sample. The loss of print is 
reported as "pass" or "fail" wherein "pass" means no loss of print 
and "fail" means noticeable loss of print. 
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3) The sample is removed from the waterbath at 95°C after 45 
minutes as described in A. 

An adhesive tape is applied on the sample and then the 
adhesive tape is quickly removed. In this way, the properties of 
the ink which is printed on the printing sheet are observed. 

The surface percentage of ink removed (visual estimation) is 
reported . 

The adhesion of the radiation cured ink to the film in 
freezing water conditions {simulating ice chest immersion) is 
controlled according to the following procedure. 

A waterbath containing a mixture of ice and water (50:50) is 
cooled to 0°C. Once the temperacure remains stable, the sample of 
zhe printed film to be tested is immersed into the water. 

After 24 hours, the sample is removed from the v/aterbath and 
scratched with moderate pressure with a coin held square to the 
surface of the sample. The loss of print is reported as "pass" or 
"fail" in the same manner as described above. 
Example 1 

A corona discharge treated polypropylene film of 50 ^m thickness is 
primed on one face at 0,2 g/mt^ with a polyurethane acrylate to which 
an isocyanate crosslinker is added prior to coatings. The primed 
face of the substrate is subsequently overcoated, at 1.0 g/m^ and by 
reverse gravure, with an aqueous dispersion containing 21.0 kg of an 
aliphatic polyester based polirurethane ( DAOTA^J VTV; 123 8 from 
r.OECHST; solids content 50%) v/hich represents 80.8% (dry weight) of 
the aqueous dispersion, 0.9 kg of tripropylene glycol diacrylate 
(solids content 100%; 7% (dry weight) of the aoxieous dispersion), 
1.1 kg of ammonium zirconium, carbonate (solids content 20%; 1.7% 
(dry weight) of the aqueous dispersion), 4,3 kg of colloidal silica 
(LUDOX HS40 from DU PONT; solid concent 30%; 10% (dry weight) of the 
aqaeous dispersion) and 0.65 kg of silica gel as antiblocking agent 
(GASIL HP 250 from CROSFIHLD; solids concent 10%; 0.5% (dry v;eight ) 
of the aqueous dispersion) . 

The coated film is then dried in a hot air oven. 

The coated film so obtained is then printed in a screen printing 
process with RSP series ink (from NORCOTE) , at 12 g/m^ . 



The printed film so obtained is then (JV cured with a .T.ediuin pressure 
mercury vapour lamp (120 W/cm} at 12.2 m/min. 

The printed film finally obtained is tested according zo the method 
given above. The results are reported in Table 1. 
Comparative Example A 

A corona discharge treated polypropylene film {but noz primed) of 
50 fjm thickness is printed and then cured as described in Example 1. 
The printed film finally obtained is tested according zo the method 
given above. The results are reported in Table 1. 
Comparative Example B 

A printed film is prepared exactly as described, at Example 1, 
except that the aqueous dispersion does not contain tripropyiene 
glycol diacrylate. 

The printed film finally obtained is tested according to the method 
given above. The results are reported in Table 1. 



TABLE 1 



Example 



A 
B^ 



Boiling water condition 



Scratch test 



Pass 



Fail 
Fail 



% ink removal 



0% 



95% 
60% 



Freezing water condition 
Scratch test 
Pass 
Fail 
Fail 



* : by way of comparison 

These results show that the printable film according t:: the 
invention produces highly desirable properties with respect to 
adhesion of the radiation curable ink to the substrate. Especially, 
the influence of the presence of the surface layer may be noted from 
the comparison between examples A and B and the influence of the 
e thylenically unsaturated compound may be noted from the comparison 
between examples B and 1. 
Example 2 

A printed film is prepared exactly as described at example 1, except 
that the ethylenically unsaturated compound is replaced with 



tria crylate of ethoxylatied trimethylolpropa nefeBECRYL 1160 from UCB, 
S.A. ) . 
Example 3 

A princed film is prepared exactly as described at example 1, except 
that the urethane polymer is replaced with an anionic acrylic 
polymer (NEOCRYL XK-90 from ZENECA) . 
Example 4 to 6 

Printed films are prepared exactly as described at example 2, except 
that the urethane polymer is replaced respectively with an anionic 
acrylic polymer (NEOCRYL XK-90 from ZENECA) (example 4), with a 
styrene acrylic copolym.er {GLASCOL LE 31 from ALLIED COLLOIDS) 
(example 5) and with another anionic acrylic polymer (NEOTAC A- 572 
from ZENECA) (example 6). 

The printed films obtained at examples 2 to 6 are tested according 
to the method given above and the results are reported in Table 2 . 



TABLE 2 



Boiling v;ater condition 



Scratch test 

Pass 
Pass 
Pass 
Pass 
Pass 



% ink removal 

0 
0 
0 
0 
0 



Freezing water condition 

Scratch test 

Pass 
Pass 
Pass 
Pass 
Pass 



hese results 
chylenically 



show that a 
unsaturated 



wide variety of surface 
compounds may be used. 



layer and 



tria crylate of ethoxylated tr Imethylolpropa nefEBECRYL 1160 from UC3, 
S. A. ) . 
Example 3 

A printed film is prepared exactly as described at example 1, except 
that the urethane polymer is replaced with an anionic acrvlic 
polymer (NEOCRYL XK-90 from ZENECA) . 
Example 4 to 6 

Printed films are prepared exactly as described at example 2, except 
that the urethane polymer is replaced respectively with an anionic 
acrylic polymer (NEOCRYL XK-90 from ZENECA) (example 4), with a 
styrene acrylic copolym.er (GLASCOL LE 31 from ALLIED COLLOIDS) 
(example 5) and with another anionic acrylic polymer (MEOTAC A- 572 
from ZENECA) {example 6). 



The printed films obtained at examples 2 to 6 are tested according 
to the method given above and the results are reported in Table 2 . 



TABLE 2 



Examole 



Boiling water condition 



Scratch test 

Pass 
Pass 
Pass 
Pass 
Pass 



% in)c removal 

0 
0 
0 
0 
0 



Freezing water condition 

Scratch test 

Pass 
Pass 
Pass 
Pass 
Pass 



hese results 
thylenicaliy 



show that a 
unsaturated 



wide variety of surface 
compounds may be used. 



layer and 
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CLAIMS 

1. A printable film comprising a substrate and at least a surface 
layer, said layer covering ac lease one face of said substrate 
and consisting essentially of 10 to 98 % in weight of a water- 
dispersible polymer and 2 to 90 % in weight of an ethylenically 
unsaturated compound selected from polyfunctional acrylates 
resulting from the es terif ication of a polyol with (meth) acrylic 
acid or polyallyl derivatives. 

I. A printable film according to claim 1, characterised in that 
the substrate is selected from the group consisting of polymer 
films, polyolefin films, papers, synthetic papers, woven 
fabrics, nonwoven fabrics, ceramic sheets, metallic fibre 
sheets, metallized sheets (film), metallic foils, metallic 
plates, and multilayer composite sheets formed by combination of 
said materials . 

A printable film according to claim 2, characterised in that 
the substrate is an oriented polypropylene film. 

A printable film according to any one of claims 1 to 3 , 
characterised in that the water dispersible polymer consists 
essentially of a homopolymer of ( me th ) acryl ic acid or alkyl 
(meth) acrylate , the alkyl radical having 1 to 10 carbon atom, cr 
a copolymer of two or more of said monomers or optionally of 
other vinylic or allylic compounds. 

A printable film according to any one of claims 1 to 3 , 
characterised in that the water dispersible polymer is a 
urethane or urethane acrylate polymer. 

A printable film according toany one of claims 1 to 5, 
characterised in that said surface layer comprises further a 
cr_os_sl inking agent in an amount of from 1 to 5 % by v;eight of 
the water dispersible polymer. 
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A printable film according to any oneof claims 1 to 6 , further 
comprising, between said substrate and said surface layer(s), a 
primer layer. 

A printable film according to any oneof claims 1 to 7, 
characterised in chat only one face is coated with a surface 
layer and in that the reverse face of the substrate is covered 
with a pressure-sensitive adhesive layer. 

A process for the manufacture of a printable film according to 
any one of claims 1 to S , comprising the step of coating at least 
one side of the substrate with an aqueous dispersion comprisina 
the water dispersible polymer and the ethylenically unsaturated 
compound and comprising further the step of drying the coating 
so obtained . 

0. A process according to claim 9, characterised in that the 
aqueous dispersion comprises further a crosslinking agent. 

1. A process according to any Cffie of claims 9 or 10, characterised 
in that it comprises a further step of priming of the substrate, 
before applying said aqueous dispersion. 

2 . A process for the manufacture of a printed film com.prising the 
steps of 

} coating a substrate v;ith an aqueous dispersion comprising a 
water dispersible polym^er and an ethylenically unsaturated 
compound selected from, polyf unc tional acrylates resulting from 
the esterif ication of a pclyol with ( meth) acryl ic acid or 
polyallyl derivatives; 
drying the coating so obtained; 

inking the dried coating with a radiation curable ink; 
curing the ink with UV cr £B radiations. 

A printed film obtained by inking a printable film according to 
any one of claims 1 to 8 by means of a radiation curable ink and 
by curing the said ink by means of radiations. 
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16. 



17. 



A printable film according to claim 1 substantially as herein 
described with reference to any one of the illustrative 
Examples . 

A process according to claim 9 substantially as herein described 
with reference to any one of the illustrative Examples. 

A process according to claim 12 substantially as herein 

described with reference to any one of the illustrative 
Examples . 

A printed film according to claim 13 substantially as herein 

described with reference to any one of the illustrative 
Examples . 
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